Background: Keratoconus is a bilateral progressive, non-inflammatory ectatic corneal disease characterized by changes in corneal collagen structure and organization. Though the etiology remains unknown, novel techniques are continuously emerging for the diagnosis and management of the disease.
INTRODUCTION
Keratoconus is a bilateral progressive, non-inflammatory ectatic corneal disease characterized by changes in corneal collagen structure and organization. Though the etiology remains unknown, novel techniques are continuously emerging for the diagnosis and management of the disease 1 . Common methods of vision correction for keratoconus range from spectacles and rigid gas permeable contact lenses to other specialized lenses. Corneal collagen cross linking is effective in stabilizing theprogression of the disease. Intracorneal ring segments can improve vision by flattening the cornea in patients with mild to moderate keratoconus. Topography guided customized ablation treatment betters the quality of vision by correcting the refractive error and improving the contact lens fit. In advanced keratoconus with corneal scarring, lamellar or full thickness penetrating keratoplasty will be the treatment of choice 1 . Intracorneal rings are an effective way for treating keratoconus; the surgery is safe and has an adequate biocompatibility. The procedure is adjustable and reversible and, most importantly, effective in improving unaided visual acuity (UAVA), best corrected visual acuity (BCVA). It reduces the manifest refractive spherical equivalent (MRSE) and keratometry readings, improves contact lens tolerance, and reduces the anisometropia between the two eyes. Intracorneal rings have a positive impact on the quality of life in keratoconic patients 2 . The Myoring (DIOPTEX) is a complete, flexible, continuous, PMMA ring designed to correct moderate and high myopia. The diameter ranges from 5.0 to 8.0 mm, the thicknesses ranges from 150 to 350 μm and the width of the ring is 0.5mm. The anterior surface 911 is convex and the posterior surface is flat, with a radius of curvature of 6.0 mm. It can be considered a permanent contact lens, which, rather than being placed on top of the cornea, is squeezed into the cornea slightly underneath the corneal surface 3 
AIM OF THE WORK
To compare the efficacy of MyoRing versus Ferrara ring using femtosecond laser for treatment of keratoconus as regards the visual outcome, refractive changes, keratometery reading (K-max), proper depth tilt and haze by anterior segment OCT and complications.
PATIENTS AND METHODS
Forty eyes of patients with keratoconus were subjected to this study and were divided into two groups. Group (A) included twenty eyes of patients with keratoconus subjected to femtosecond laser assisted MyoRing implantation, while Group (B) included twenty eyes of patients with keratoconus subjected to femtosecond laser assisted Ferrara ring implantation. (Figure 1) , which is based on the manifest refraction (subjective) versus centration of the cone 4 . In our study we preferred to put the incision on the flat meridian guided by the preoperative topography. The procedure:  The procedure was performed under topical anesthesia using benoxinate hydrochloride 0.4%.  Povidone iodine (Betadine) 5% was used to sterilize the eye, and povidone iodine 10% to sterilize the eyelids and surrounding skin.  A plastic sterile drape (Opsite) was applied to draw away the lashes, followed by the application of a wire speculum to separate the eyelids.  Placement of a suction ring to the eye followed by docking of the cone ( Anterior segment OCT was done at 3 rd month to assess intracorneal ring depth, tilt and haze The depth of the intracorneal ring was measured from the apex of the ring perpendicular to the anterior corneal surface. Tilt was measured by drawing a straight line (using anterior segment OCT software) between the inner edges of the intracorneal ring in both the vertical and horizontal cut scans passing through the apex of the cornea. The anterior segment OCT was also used to assess the corneal haze which was defined as hyperreflective area along the site of insertion of intracorneal rings. The study was done after approval of ethical board of al-Azhar university and an informed written consent was taken from each participant in the study.
Study design

Statistical analysis
Data were analyzed using Statistical Program for Social Science (SPSS) version 20.0. Quantitative data were expressed as mean± standard deviation (SD). Qualitative data were expressed as frequency and percentage. The following tests were done:  Independent-samples t-test of significance was used when comparing between two means.  Paired sample t-test of significance was used when comparing between related samples.  Chi-square (X2) test of significance was used in order to compare proportions between two qualitative parameters.  Probability (P-value) -P-value <0.05 was considered significant. -P-value <0.001 was considered as highly significant. -P-value >0.05 was considered insignificant.
RESULTS
Demographic Data:
In Group (A) twenty eyes of 12 patients had Femtosecond laser assisted MyoRing implantation. There were 7 females (58.33%) from which 5 had a bilateral MyoRing implantation and 5 males (41.67%) from which 3 had a bilateral MyoRing implantation. The mean age was 27.75±5.46SD years (range: 17-38 years). In Group (B) twenty eyes of 13 patients had Femtosecond laser assisted Ferrara ring implantation. There were 6 females (46.15%) from which 4 had a bilateral Ferrara ring implantation and 7 males (53.85%) from which 3 had a bilateral Ferrara ring implantation. The mean age was 24.75±5.56 years (range: 17-35 years). Comparison between Groups there were no statistically significant difference between groups according to demographic data. 
Mean Sphere readings:
In Group (A) mean preoperative sphere was -10.96±5.31 D which shows a highly statistically significant difference along the periods of follow up postoperatively p-value was <0.001 No intraoperative complications had occurred during surgeries. Postoperative complication included only the presence of intrastromal deposits which was observed at first month and lasted throughout the follow up period, In Group (A) 4 eyes (20%) had intrastromal deposits, and In Group (B) 7 eyes (35%) had intrastromal deposits. In Comparison between Groups there was no statistically significant difference between two groups. Ant OCT done at the 3 rd month of follow up to assess the proper depth of intracorneal rings which was defined as 80%±3% of initial corneal thinnest location, presence of intracorneal ring tilt and corneal haze showed:
In Group (A) mean depth of implanted rings was 74.43±12.54 % (range 37.9_82.5 %) with 16 rings (80%) were within the proper depth, 6 rings (30.0%) were tilted, and one ring (5.0%) showed corneal haze. In Group (B) mean depth of implanted rings was 78.35±3.66 % (range 65_82.5 %) with 18 rings (90.0%) were within the proper depth, 4 rings (20.0%) were tilted, and one ring (5.0%) showed corneal haze. In Comparison between Groups there was a no statistically significant difference between two groups. performed a study on 15 eyes of 11 patients with keratoconus to assess the results of implantation of MyoRing with mean preoperative cylinder -3.50±1.20 D and reported a statistical significant reduction in cylinder P= .0007 postoperatively, however the mean change was less than our study being-921 after Ferrara intracorneal ring segment implantation and compared those changes with visual outcomes and reported that the implantation of the Ferrara ICRS changes the corneal tomographic parameters in both anterior and posterior surfaces but despite the changes in corneal parameters a poor correlation was found with the visual outcomes with further study to be done. We claim that the use of anterior segment OCT in interpretation of visual and topographic findings can explain the outcomes after intracorneal ring implantation.
In Comparison between the two Groups:
There was a statistical significant difference between two groups throughout the follow up periods postoperatively as regard the mean spherical reading being more in group(B) Ferrara ring with p=0.002 at 1 st month, p=0.002 at3 rd month , p=0.003 at 6 th month and p=0.002 at 12 th month. The mean cylinder reading showed no statistical significant difference between two groups throughout the follow up periods postoperatively. As regard the mean change in UAVA there was a no statistical significant difference between two groups throughout the follow up periods postoperatively. The mean change in BCVA showed a statistical significant difference between two groups throughout the follow up periods postoperatively being more in group (B) Ferrara ring with p=0.019 at 1 st month, p=0.033 at3 rd month , p=0.027 at 6 th month and p=0.028 at 12 th month. There was no statistical significant difference between two groups throughout the follow up periods postoperatively as regard the K-max readings. The postoperative complications and anterior segment OCT findings showed also no statistical difference between two groups.
CONCLUSION
Intracorneal rings are one of the most effective treatments in the management of keratoconic patients. It is a safe and reversible technique, which can regularize the irregular corneal surface resulting in improvement of visual function in non-progressive patients.
Using the femtosecond laser technology has allowed us to implant the intracorneal rings at the desired depth which minimize to a great extent the intraoperative complication.
Using the anterior segment OCT in assessment of implanted rings, helped us to explain the non-improvement in visual outcomes despite the refractive and topographic improvements. In comparison between two rings, there were no differences in different parameters except that the Ferrara ring showed more improvement in BCVA and spherical component.
